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PROBLEM TO BE SOLVED: To provide a MOSFET-type 
gas sensor the size of a gas 

introduction port of wliich can be changed thereby to 
adjust a sensitivity in 

accordance with a concentration range of a gas, 
improve a selectivity to gases 

and correct a characteristic change due to influences 
by an external field. 

SOLUTION: The sensor is provided with a gate 
electrode 10 and a gate 

insulation film 13. A slit or hole 11 is formed in the gate 
electrode 10 

allowing a predetermined gas to pass through. The gas 
passing through the slit 

or hole 1 1 comes directly or indirectly in touch with the 
insulation film 13. 

A predetermined gap 12 is formed between the gate 
electrode 10 and gate 

insulation film 13. The gap 12 is divided to a plurality of 
compartments by 

diaphragms not passing the gas. At least one or more 
of the plurality of 

compartments or, one or more slits or holes 11 of the 
compartments are covered 

with a member not passing the gas. A sensitivity of the 
sensor can thus be 

adjusted in accordance with a target concentration 
range of the gas. 
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i: M O S F E TaXf:^-b 

may- t b5S^-'- h*eSHfc<^Sfc:li0f^<7^ 

* fcJ4i1^<o«t®fcC tTlgftS *S fc J: 
SrPlinsrigtcmt-S^ t Sr^at-tS MO S F E TM 

tBS^OMO S F ETSXf>t-b>1^. 

-fbS-fr S C: i: t J: 0 , J: 9 SS-b 

ttc^-fc?- ffipfTigtc-r s c t imsLb -r s MO s F E 
mmizmm-hy-vimmb. ^mfiiL, 

fiEy- hmSfc mEy- MeMaSkoiafcUiBJ^t^ 
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tiM^tlXA*). 

^ii^ti^m^i^m&thms.y- hm!&±.<^x v 

\>^xmmmizm&^tix\.^hzbi:mLb^i>tAos 

imms ] m^(^>!fximssim^x vyh ttin 
ium&^ix.x^i>y-- hm^b . 

mmzmm-hy- htsmnb , ^mml. 
10 m&y-hmmbtmy-hmkwib</)mum^<^ 

tmxv y htt^iiiiimm^<m^tzX':,xmi 

(7)ifxm^mm^&tx-ty^m&immmizm&^ 

iiS c: t i&i^fc-rs M o s F E TSXfx-fe y-9-. 
[iS*iB7l J9i^ff>i!fximBi^MS^:^Vyhtt:ii 

ium&^tix&i,y- h«gt . 
mmizmm-ty'- hi&mb . ^mt. 

[0001] 

ifm^mi-hms^m] *^ttFET;!fx-fey9-fc: 
mmmizX'^x-ty^crmi'^mmttiiissm 

30 [00021 

im<r>m] wmx^tubrnm^. ttzit^yy 
y y^^Ltiufxmvimim^b-rh^m^^y^tz 
14, ^mmi^ttz-ty^bLx. msnzm-xd^ 

flKtOMOSFET;iyx-fe:yif*»'#iE^a. t^hly. 

::i7)MOSFETcofl|jt{ct>v^Tl4. y-h^Rhfc: 

ied Physics LettersVol.43. P. 700 1983 
40 [0 00 31 *3t, 1^^3-2 744 5 2-f^{C 
•CfcO. FETS-by-9-T*0y-h«fflSi:@«c®ff 
[00041 

[|6W»SllUJ:ai:-rSil!Sl LA>L, ±a^J: d^r 
S;Affl<7)^St<ox y y V tiz\tK<rKk% ^a^i-^x-^ 

50 fcJ6t4>fi.S-fey+>-i&^jafflgL^:Jth.tf=5:^=5:V^i:V^ 
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[00 0 51 tfc. m<rf^y^ii. mmtzx-iX 

ttf>t^t9y^miizfBtx^it^iti>ztizxt}. 
mt-ri>/fxwmmizfBtx-ty^i&&i:mssti:i 

[0006] 

^r*>^, , F E T/fx-t yt^zt5\ -^XlMx Oyht fili 
?L<^)*§S<OSv^JcJ: *)-k:y^comBli:mSS-rtt:if>, 

^<0loW:yi^«:-€-<0BWi:-r6;yxj8jeKHt«t 
[00 071 r«^j r^Kj ^o-b>-t^^a5*» 

fcSffl tTx u h ^mt^iimth c: t i 0 . ^ 

[00 081 S4>t:. xy-/h^;tl4?LO:*c#S<^v^ 

feJ4?L^»j£t-5 i: fc: J: •) . -^^-^^JI^SS^WKBSK: J: 
[0 0 0 91 (^m) ifx^y^<r)ifxmXS^x*)'/V 

<m^^\zi:'>x-sm(iizwmh:ibkzx^. x*j 
imthiix^ff)&tt:\i^<fimmmthx 3*= 

[00 101 
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iSJgSi: LTO. MOSFET-fei^<?5lffii«r*LT^^ 
6. »t<tt, HI ( a) \iZMFKTiJX^y^<mi 
01 (b) t:l4¥fflH+«0tS^A-Ati>(tS«g 

mmm. @i (c) tt4Ht<¥ifia4«<o«i4)-B-B 

[OOlllEl (a) (C^MOSFET-bVI^C?)^ 
ffifcJi. J:<0MOSFET-lryif5-|g^|.MOSFE 

Toy- VW&IO iziSxm>M tLXX^JyYt ti\i 

?Li im^m^^K. imoL^nkss^ffmrni^m 

10 ^:-5TV^SC:i:*ii>i&»S. 

[00121 CKOJ: d fc:i^<0?SS*5S=5:S«R<oay 
y^-hj>{>'h2 1-2 236»Ji,«j£$*l£FET;!fX-fe>' 

^S^a^)t8^-C*^I1MT3 >- h 2 1 . 2 
2, 2 3t:Kta■$^^•CV^5. 
[00 131 HI (b) tJil^Hl (c) *»^,)B 
Si at. X'J yM l<0?g«$iT/:^<OTfc«. X-/ 

KHfe:t)^-5T ""igl^j l2i:Lrx.y^y^liio:^t 

1 3ifimmzn^^ixx\.^i>. 

[00141 mj^<03®i<ori yy\'- y hcortTg 

tfflv^isws&ewn w'?- y h 2 1 xrx«s*j 

30 [00151 t-ii.. «l»Lfcv^B«<D;<fxfc:itJSL^r»r» 

«y h4:ttt?Ll l<^S«-^<k§-fr7t^ 
jftcon h j>« >' h 2 1 ~2 3 SrmUTtJ?; . -iJg 
fciSfCffifflL^v^XU -y hiiyi»4?Ll 1 
iifc(4ffllli=S:i:BWf:-t6;yx*igBrtS«fiK:tJV^T 

[00161 C:«OJ:3^:#a^:t>o:*^IMgg®10MO 

40 sFET-fey^fioafflKigLrii. mtii. fst)xm§i 

•yh*^J4?L$:llf«:1it®T-^1-4. <5!;c<f. 

14. loi/cJ4-e<TJaii<03>'yN--h^>'hlr±a<0^ 

[00171 ^:i>. H*UTV^*J:9^r-feyir<Ofi5ji<0 
8B3i4. 0lttf. Applied PhysicsLetters Vol.43. P. 7 

00 1983 feM3i^TV^S^|^^(*^gB£Ig-C-«W^^ 

50 m\>^hiihm^uiizX'>x^tiz.m.xih, tit. 
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f~ h«^rfc*<o^i{«4a^<oMo s F ETfc 

[00 18] (f^TOB)*!) c:<^J:5tc:*^U«B®iH 

[0 0 2 0] ^fc*>, a^Oidfc, xU /h^ytrti 
?L1 li^B^SiOffiJilSgSrjg^^itTV^Sy-h^l 
0<^<Tfca. ^-MeillBl3*«««SnTV>&« 

[00211 (^mm2) Xr>x.^m<n3;i^^£y- 
b«giity-M6^i 3b<miizhx.x^^m 

[0022] {mmmms ) m&ffmmmm 1 1- 

i 0 ;!fX-b Lr<0««^S-fi t & J: 3 fc 

i 3 'J ••/ f * >t«?L 1 1 <nrk% ^''^mmnw^j: h 
-r. 03 (b) tc^i3^rSI®<^ rg||$j Jr^gtSC 

[0 0 2 31 ■t^:*)t>, 03 (a) t^^i^t:. MO 
S F E T-byif<o^iiiioy- hSffi 1 0 XTxaiA 

^:I.XUy h^;tf±?Lll*«^a}g«$iiTfc'?. -?-«0 
[0 0 24] -fLT. ;<fx^AIBtL.T«OX»J yhi<: 

[00251 03 (b)cDl»fifi!0tc^±dfc:, 

3ieaO3yy^-b;><>K0^1 2«-en-p<xM^0 
-e<0?g$«7) rgv^j t,<^A»^> rgiv^j toiTSSIStc 

[00261 cioidjc. 2ie<orai$jap^^ sisei 
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(f^fflS!l*3) ^aSl 2«:-mL/i:;yx4H^J4. -eo® 
afcESitfciy-Mfelilll 3*Jt«'t<0J:eoMx.Jf 

tftSUSi 3fc:Mf«fc:St/;«9i<o:i5r*<^ESgfla6**§ 

[002 7] Sfl^ft<Oi;:::rUx-f tUSLT 
hteiaSl 3i:<0iafc:|Ji8Ol8fl:gffl|S::MELfc**«^ 
[0 0 281 SK12<0 tHLT«, S 

[0029] Haifc. ^12i:Jg^l3i:<0 rffi 
1 0 cox U -y h JraS UTy- haSMUS 1 3 *yi{4 

[00301 ioT. ^t^ttta^M-eti^fc:. ?aKi2 

20 (^m!>^t>o/c$&m/ittT«^:<^l 2 ky-hife 

[00311 (HiUBSm) 04 (a) , (b)t:^ 
■tipt, >---bmffilO5-^*»<^><O«^tJ;0Jg*e 

^{c J: 0 ;<rx^AffleDX 'J •/ h #i ytrJiTL 1 1 O*?^ ? ^ 

2:. mmm\AiL\.xm^\.ft\,<nrQhh, 

30 [00321 ±a<^y-Miffil 0<0«i^i: UT»4*m 

[00331 ^t-t^(rM^\zi. "^^(mm^mc^^ 
\:,hw^mm>iv,x\t. ^^m^^m^x-hh 
ni^\i&wmmm. pzT^pvDF^i:)**® 

it, -r^i)*>. J>SES«fi^2oo^^SflT'MffllA-'^ 

# <-ri.7t«)O«SJtc0-fi^i; UT<4, W^i rjuc^t/U 
7 J «:2tt«rlfayi«,<0fcaiR^& ryN->ft;U7j m 

tz±^ < k S Utii^T^ htmxif>i> . 
50 [0 0 341 (f^ffl5S*4)05 (a) fc*L^:y-h 
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[ 0 0 3 5 1 <jct. 9[mm^ifi r^tj com^i^ *mfo 

[00 36] 06 (a), (b) K^J:^^:. Jg^eS 

[ 0 0 3 7 1 i3t . Ji^fc^^LytflBiT. »«^«& 

±<^h ^^Uji :J';l'5:fflv . aS<7^fc: i 
XX V y h i^tt?L 1 1 $*^«(c3gflrr6<^ 

[ 0 0 3 8 ] ^fe , iagffiEo^tiSffl-rs^NM ^ if 

[0039] ^immiy- hmssk 1 3±fc2£i« i 
-iXiimmmThh. 

[0040] (mmmm5)im<r>(mmmm4) 

^m<Dyb^\y:^x^i:mmizm&^-^. m^im 
h. 

[ 0 0 4 1 J $ /^.C. 9^^mmzX ox y X b<0«i?r r 
l*»/t>r2 (rl<r2)'^l:SHb$-e:. -?-<^im<OH: 

»iffi«>T/h§ < -^ y ;x - - u^iuxmm-h zbtfi 

[0042] (f^ffl^a«5) X'JyK ?L) COgA«r 1 

•C&^rv>*«. Z</>b^ff>*^y^tiiiJi:Slb{S^i>. 
mz. M-SSli^tcJ: OX'J -/ K ?D <^gS: r 2 (fi 
r l<r2) tC^^-^rSCltfciSi:, r<r2 
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■b>1?-aj*i&S2klR^Si:. #>*«-feytaj*<^ 
:«-rASS2-Slli. ^)^gr3&<, rl<r<r2fc 

[0 04 3] J:oT. lIgO/hSV%*^;<fXi:. ItlSW 

10 ^>SH^S^:i:*5T'#S. 

[0044] (|ISSJgffi0|6) 07 (a) CS^-rJro 
fc, i^ayj^-h:>tyhmzi!fxmsm3 0-3 2<7m 

hjtyhizimi m'xm&m 3 0 i^ffy^m i2<d& 
aJKjscaL. itibmi^&m2ff)ayj^-hjiyhtz 
im2<7):ffxsm3 it^msssii 2<n&mzwis. 

mmtzho i-^(ofm^hm3ztyn-h^yhiz 
im3mxmm3 2mmizsmi 2(omizm. 

20 [0045] Z<OX 0 ^:«Jt^O-b:>-t^•C^i. fiifflU^tt^ 

axiizms-thifxmsm^^ixf^^yj^-v^ y v 
ff)7i-immizm\-rix\ix <.H7(b). (cxc 

i<^^imuLxiiimx\>\ 
[0 04 6] (mssim)^t*)Z(oiio^j:mmizx 
mx. i!fxsmgi3 0'^3 2m$tnifimh-kymtz 

i^b9^^m^i:S^i>mmbx-^y^^m&x^i>. 
[ 0 0 4 7 ] ? ^>t. 9^m^b Lx^e^mimm^ 

30 h^i. •ty^bW.m^y^^fh^biieiSi/^^-^ 

x\ !mm^bLxm^m^imm-ti>^izit<x-k 

yv(om&ix om^-ri>zbipx^h, 

[ 0 0 4 8 1 =sr*}. *m3mmii. y-hmm±.iz 

mil 2i:^Lrzmtiij^. ^<r>mzi>mm<^ (msm 

©01 2 ) c7)0 2 tc^ L t i d ^Sl® 1 2 S:gJt^rV^ 

i,^tl&XS>i>ZbiimotX'i>^\\ 

[0049] 07 (b) . ic) tZjj^Ltlziyj^ 

-h;>tyh^&tzwimmxmxmx*j yy-ttdnii 
liwmtiimbLxii. Ma^fc:t>#3 h 

40 AyhW^&izmmizm^<7yS^<7MS.i:mmi-tW& 
(5p0*) SS»t, €mW^rON/OFF$!l«(cJ:-5T 
mmmx*) v<nu^imL^^xiyii\^. 
[00 50] (lliSgSM7) B5i»0(^S«g®m) 

S[(n^mx^VL^^X\>^hifi. -^<^|i$2rtox 
y y h ^ Jt(i?L^ ^Rffl;?^^i?*T*J%B^<DMO S F E 

[00511 (f^fflS6«7 ) -ecoeiR, ^fitjmst^ 
50 ')yV(riSMimkWm\i:mit^hZb\izXr>x^ 
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irc§ MO s F E TS-fe y^^^izi^-y^A^T 

[00521 ^i>, I^COX U y h^-t«?LS-ffl*rWt 

14^. P.35 1991 't»<')»S*--^'-i&fflV^&*ffit>aW 
[ 0 0 5 3 J Ja±. *f|BBt:PILt:iffiR<0||iSJK®tS 

(1) MOSFET$rf5fflL!t;<rx-byi^t:iJi,^-C, 

vii^-rvmi^L. ij^mm^tAimismsizmi. 
•thi><r>x\ mLfizwsihixtz-^mitzM^siW) 

»4mlB?L<01ffleUii&, mumLbi-hyffxtrm&L^j: 
[00 541 (2) MOSFETi&f9fflL3t;<rx-by 

■9-S]Si&aif^|g=&MO S F ETm/fx-kiy^-Chh. 
[00551 (3) tmx>Jyhti^iimiS^<^ 

(2) ic:£a<oMosFETa;y>^-feyrefcs. 

[00561 (4) MOSFET5rfilfflL^:;<^x-by 

i!fxi:mx'titiiby-hw&izxo -y bifcjmsrw 

fSt-tSMOS FETS;iyx-b>~9-C*)*. 
[0 0 5 71 (5) MOSFETJriplfflU^tXf;^-^^ 
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s^izmsMx^mx-rhtiibtzy-hW&^o y h 

mttiii&mnzy- }'tmm±(r>:ffxm6jmmm 
=s:o. i)^m^(f>^^imrhmLy-hm&±.(ox 

oTHffl^SC: i: 6M o s FETS;yx-t y 

^xi>i>. 

[00 581 (6) MOSFETimmLtc^X-ty 

•9-tc*jv^T, d^-htmsRtaxiimi[tti::iti<mt 

■C, y -y h *fcl4IL^W<om#t: J: oTSiN- 
SSat J: O^^S-Bri. ^ i: (c J: BWi:-rS:<fXg 

^^izfiitx-ty^m&i:mm^M^zti:mLt-t 

tMOSFETm:ffX-ty^hh, 
[00591 (7) l9a<^)l|jtJKS0lfc*^. y-h 

m.ivk\>MM<Dt-rh:ikimit^i>MosFETm 
ifx^yvchi. ^^t>*>. xvfhm&imm^ 

[00601 

FET/fx-ty^izm-ti>mL(ommmiiXxmm 

1 . ^^m^m^ ( 1 ) izXtm. *^>*»t«>::«^ 
SL>t:MO S F ET;i!r>^-fe>^t©®:SrSJ5a&»1-C: 

&T&mam&\.-^M o s f e T;{r;^-b >ir ^set-rig 

[00611 2. ^^mm^(2)izXtHi.9\-^ 

J: ^xm&-rh:^xm&izmtxm;^m&t:%^tLt 

40 m^i^xk-ky^!Sifm<r>mii:mrthZbT-ty 

[00621 3. ^mm'is {3) ^xtai. m 
i}^h(rm,'^tti\m^(rfim^zx offl^mt-r&;yx 

^JH^^StJEtT. ifxmmff)X^)yV(r)i^^iii 
[00631 4. *^«OSg (4) iCiWf. 51* 

50 ffym^x^ifx^iy^uwm'&jm^'rh^x^ 
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[00641 5. ^fKBco^g- ( 5 ) tc iiitf . ^ 

ti>muii^ti>m^tt:m9Krfmtzji oon-of 

[0065] 6. ^ffeBBf^^t (6) (ci^ttf. X'J 
[00661 7. *f|BB<DSt (7) tititr, 

i: Lxnm.<nimki:%mhuo s f 

[Sffi<ofS*=5rSiBBl 

[HI 1 immmmmm 1 1 u-coflij&?:SL. 

( a ) «. SggSgfl:<0*>S 3 Wt- hpt y h<Oi»!|flBg 
i^S^-r^ra, (b){±, (a) *<omr»-A-At:i>{t 
(c)«. (a) +<^4i-B-Bfc:tJttS 



[02 1 *fM*^llil9gJ!SW2 i: tT<0«jS**t, 
[03 1 *i«W)|ISeg®M3 1 L-COfiij££*L, 
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(b)li. (a) 4'<^>IWi"A-AfciJ»t 

[04 1 ii^mfTmmmA t Lxm^i:^L. 

BrSB0. ( b ) ^(7y$^^mm. 
[051 *l6HB<7^|fS3gSgl|4fc L-CcOlSlSJrSL. 
( a ) tt. A*^ t;P7|jiJi<^^m<^Bfiii0. ( b ) 

[06 1 n^mmmmmA t Lxm^^^L. 
(a) fu^-!^ivt.t:\mim'&^<7)im^<m 

ffi0, ( b ) ■f-<':^3g^BrH0. 
[07] *^c7)||iSJ^JS0|6t LT<7)ffijac5-^L, 

[08] a3|6<DMOSFETS;«r>t-feyi>-<OflBi*5<1- 
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